Phenol toxicity and conjugation in human colonic epithelial cells.
Colonic epithelial cells are exposed to a range of potentially harmful luminal factors. including phenols, but it is unresolved whether these compounds impair the integrity of the epithelium. The aim of this study was to describe the effect of phenol exposure on human colonic epithelial cells in vitro and the conjugation pathways involved in detoxification. Primary human colonic epithelial cell cultures or HT-29 cell cultures were exposed to paracetamol, dinitrophenol or phenol (0.1-5 mM) for 24 h. Cell viability was measured using the methyltetrazoleum test. Phenol conjugation products released from cell cultures were identified by high-pressure liquid chromatography. Phenol glucuronidase (PGD) and sulphotransferase (PST) enzyme activities were measured in isolated cell homogenates. Paracetamol, dinitrophenol and phenol (>1.25 mM) significantly impaired the viability of primary colonic epithelial cell cultures. No differences between cell cultures from ulcerative colitis and control patients were observed. Paracetamol (5 mM) also induced significant cell damage in HT-29 cells. Glucuronidation was the preferred conjugation pathway in both cell models, despite the presence of PGD and PST activity. Phenols have a direct toxic effect on human colonic epithelial cells in vitro, which supports the view that dietary fermentation metabolites may be involved in the modulation of chronic bowel inflammation.